Functional correlates of dopamine D3 receptor activation in the rat in vivo and their modulation by the selective antagonist, (+)-S 14297: 1. Activation of postsynaptic D3 receptors mediates hypothermia, whereas blockade of D2 receptors elicits prolactin secretion and catalepsy.
Using [125I]-iodosulpride as a radioligand, the novel naphthofurane, (+/-)-S 11566 [(+/-)-[7-(N,N-dipropylamino)-5,6,7,8-tetra-hydro- naphtho(2,3b)dihydro,2,3-furane]) showed a marked preference for human, recombinant D3 as compared with D2 receptors stably transfected into Chinese hamster ovary cells (Kis = 24/529 nM). This activity resided in its (+)-eutomer, (+)-S 14297 (13/297 nM) as compared with its (-)-distomer, (-)-S 17777 (406/3544 nM). In contrast, (+)-AJ 76 manifested only a mild 2-fold preference for D3 sites (70/154 nM), whereas haloperidol and six additional antagonists showed a mild (2-7-fold) preference for D2 sites. As concerns agonists, (+)-7-OH-DPAT, (+/-)-CGS 15855A, quinelorane, (-)-quinpirole and N-0434 displayed a preference (6-40-fold) for D3 receptors, whereas piribedil showed a slight, 2-fold, preference for D2 sites (243/126 nM). (+)-S 14297 showed low (> 1.0 microM) affinity at rat D1 and D2 sites and at cloned, human D4 and D5 receptors and only low affinity (145 to > 10,000 nM) at all other sites examined. In vivo, administered s.c., (+)-7-OH-DPAT, CGS 15855A, quinelorane, (-)-quinpirole and N-0434 potently evoked hypothermia. Across all (8) agonists tested, potency correlated significantly with affinity at D3 sites (r = .84, P < .001) but not D2 sites (r = .50, P > .05). (+)-S 14297 (0.16-1.25 mg/kg, s.c.) blocked the induction of hypothermia by (+)-7-OH-DPAT, CGS 15855A and (-)-quinpirole, but not by the alpha 2-adrenergic agonist, clonidine, without influencing core temperature alone. In contrast, (-)-S 17777 (10.0 mg/kg, s.c.) was only partially active. Across all (9) antagonists, potency for inhibition of (+)-7-OH-DPAT-induced hypothermia correlated more strongly with affinity at D3 (r = .96, P < .001) than D2 (r = .75, P < .02) sites. Whereas haloperidol and the other antagonists provoked prolactin secretion and elicited catalepsy, (+)-S 14297 and (+/-)-S 11566 at doses of up to 10.0 and 40.0 mg/kg, s.c., respectively, were not significantly effective (P > .05). Across all antagonists, potency for eliciting prolactin secretion and catalepsy correlated better with affinity at D2 (r = .95 and .96) than D3 (r = .76 and .91) sites. In conclusion, these data demonstrate that the novel naphtofurane, (+)-S 14297, is a selective ligand (antagonist) at dopamine D3 receptors and suggest that their activation mediates hypothermia in the rat.(ABSTRACT TRUNCATED AT 400 WORDS)